1 

w m m 

I- «fc 0 , <a ± # tfs ;£ ffi * <D - £ -f- t £ t til $ 

l it m m m m m , & zvmmm m mm<Dmm3>&izm-tz 0 
* *B w <s> m m m m m «t e ^ & «t # m ^ t* <^ /s v^ js ^ #s nr m 

X"h 9 . ^/c^iifiL^jfiL^ir^l^, <£> £ ifc v & S l£ £ 
ii ^ ; m Vk '( ffF * % x^x^'^^^i:') o «T Dg tt : ; ^ jfa. 3$ 

o«#mib"^«v^ (in 3 am) m« id mm \tm.m l-cv> 

So (tot, - ^ ^ ^ Fnl M £ 8? & T t 5 ft # &c # ^ 5 g 3fc 

# ^ # < , ^-o-o^lt, « a? sc m N 0Kifii«o|js 
l l N r. -tt p, H) ^ m mi* st m <d m t> a m * m m % an'*, 

Wiil«il:tjt#t^5iiiii ( A I * ifc # ) <D 



ffl & & m & x mm ft <o x z> 0 r <d x o & m m ^ m m t l 

T , M & M ife (D m i<^< — -7 jvir u d — >mMfc<V7k&m 
. ^^rt^fil^^^nf^, tK ^ tt-SS r9- IS -a ^ * ^ 

0 $9 us m m it »c jg h -t- s # 9 <d m ft m &w t> t>> ^ £ ti x 

— ^-^nfV (Hb) ^^^^i^gt^ttltl^Ii 

1 ) 12—15 g/dl M ^ O it J? H b^ffilci^ilv^^fcj; 

2 ) £ m e t£ o iu i> — ^ ^ b ns&mfaizmcj&ib&z. t 
\z. <t 5 . -t <a & ji^e, £• «] $ij -r s r t ; 

3) h b«figsr«i#t5fcfto#s y mm - mytm 

*tiif ) ft 9R iz *3 v» T # -5 aft » M fc: «t U 

± IE o x o tn m sk m m it <£> * * ^> & £ n '& tn # , g£ m 

$m fflt #J i: LTIl, ^ ^E- ^ □ f > ^ * ^ t /Ht A L fct^ O 5) 
»3M*iBSO'?*>5r.£:te0Je>a>-Cfc3 o — ^ . £ # # fc 
6 y > US « iSf 34 T* /Jn fl£ « it £ fife -f- -5 r i^n^^tl, 
Djordjevich t Miller ^ y >Jiif U^>^ b — / Hi tiifi &t 



m l 'r * , # < ©iit^^^p f v /j> jja & <o m & & m 

ftbtitlfc. ^ -=e y p tr > /Jn jfe # <d m tt . 1 ) ^ o 

©ii^f 5 r 3 ) & §r ip k » s je , mmm 

4 ) & rt rin. * rft © b# ffl £• 

3® ft -e # 5 £ i: 4» <D m M* & tb 5 . 

y ^ IX) fi % ^pf^^e>ifeJBii-S.i:I^NF^Bg*fe-a'tg*r 
&9^<bte^l£#t£teJig&T*fc«9, ^ p t* ^ £ <£> « m t5i 

# # m * <£> s # j t m tk *§ <z> s ^ «■ « & < » a $ n x ^ 0 ^ 

t Q K^A (^A^^Jgf ) : 5,10,15,20-tetrakis[a,a,a,a-o- 
{2 , ,2'-dimethyl-20'(2"-trimethyammonioethyl)phosphonat- 
oxyeicosanamido } -phyenyljporphynato iron(II)3o J; XT-^z <D $L (D 
fig I:: j& 3b L „ r W!J f K^A^rJ ylgltS^t-CTklS 

i:^»ffiit5:iia <9 « fi£ $ tt 5 y tr k ^ a * as # ■« 
y tr K^A^sy > si k m tk « k €2 m z ti ft m ft l t ^ 5 

* *s # » m k * ©tot y t* K^A/hja^fii, £ a 

Iff T 1^ 5 '$ A $ ^ ^ ^' d f . ^ i: IrI # »C , pI ig ft ^ # 
M ftw Wffl t L T M £. L ( E.Hasegawa, et. al., Biochem. 
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Biopjys. Res. Commun. vol.105, 1416-1419, 1982) „ ffij %0 & 4- 
^A»£fcl£CfcSfe*«ilR^dS*fc»£;ftfc. ^ * » *J '( *^ » 

* s , h y ^ y -fe y k ) » ^ /j> m <o m r> * v t° k ^ a x 
m o fc y t°K^A - i> y ^ y -t? y k /h # # o> fifc * *ft a* *s 

g§£*lTV^ 0 * fc, ^^^#^T*fc5 2-[8-{N-(2- 
methylimidazolyl)} octanoyloxymethyl]-5 , 10,15,20- 
tetrakis(a,a,a,a-o-pivalaniido)phenyl-porphynato iron(II) ^ n 

t h Jk ft T fv -f -X > £ tz. tt m & x. t h7/^$^o»*'^^ 

* .M£ « * s * a* * *& *k #j (7/^? > a <b m 1- 5 ) 

AS-frfiKStL. ■ttf>ifc*i!Jft1iBa s 5fc»£*L-CV>S (E.Tsuchida, 
et al., Bioconjugate Chemistry, vol.8, 534-538, 1997) 0 

i 5 # fifc at «i #J <£> ^ *K <^ "C * — ° ^ * * * M « 

it , fig « tft f£ 3W « # t? *> 5 o 

t LX (DiZWfc 3b Z> o Li 5 L, *J$fls:ttw^*r»»-r5#M 

* «3 , *feaEfeftJ!ft*&*S:»tl$*5W K I* ^ # * t? K 
H# HI & m t -T * ± K , gjaiS«4LTr3iSrlS5*t5^5' 

^ * r , m m m m m n ^ j» ? > * * % k m m <r> & k £ l t 

g a$ 6*j £ ft -T -5 <d -e % ^Si:{S#t5 r £ ^ii-efc5 5 

<39^AO=f^5c3[|-Cfe50cdS-'(iBi^ ( Fe 2 + ) (Ob # fit 
|^^I2WClS^t5©i^lt, M <7) Hi ifc(Fe 3+ ) 



5 

■e*5^tt»*e^ii s 4^. * k * £ tt — m m 

m&-Vi>s X-s*-**^^ YT=-*^ (0 2 ") 

ft 31 ^ g ft @£ ft L , Hfffit ( * h f£ ) ir^oTK^e-a-ISg* 

ft 5 <D X , 4*^oi»f ^!g ( t$ti5. 

r o It ft £ J£ & ft $4 -f Z> ft m t Utt, IB id! U J: o K ¥ 

iz # m & # l x s. m m & <s t £ * * w £ 4> *r -c & s & . 

5/ if * * 7 — -tf *s J: t>* x — 

~ j y *f <i * j* * — n t£ t* <d 1% vkm m & m & -ir z m m 

^Aiiftl:^ Ltiiw 2 o o <D&faB[ & Tjk-1- — WtikBZ 
m (CO) £ ii£ 1^ £ -tf T , Zffiiro^i^ft^, ®26Tft»j 

sr# is^ -c^ jKtf^ .l Bfe at fi& ifc f* . ^fico- 

iMt&*a s *r*-c*>t>, * fc ft & t ^ - m it m. m & m * u ft 

pg 19 Bfc#Jt£-«6tf«&VMOT?, ^ <£> $. £ -e t£ -5- -c* # v> „ 

L ^ t , M K ^ jft L % <D Jft p ifc # fi . = ffi m t£ m 

- <d m it *s ft ft it f? l -ift*ai«fl6* s eT"f5« - as ^ # 

m (O — * ^ p t'yoii^IEiifbllwtBliiia < *q <b n 
T & t) , ft^rv'^^ tr ^ X It m it S & it fT L ft V r 

<t fi H Sfc #J fig @ $ n T V> £ (Sakai et al., Bull. Chem. Soc. 
Jpn., 1994, 1 120-1 125; Takeoka et al., Bioconjugate Chem., 



vol.8, 539-544, 1997)„ 

* fc ^ * y a \f > *j «t xj ^ a. m m <n m it wl * s w frJ £ 
ntzt lt k * tt « »j ^ # k tt t> o - o gu cd m m a* *> 

£*lBJ<0*B5ft5ffl2j ( tK *B 2 f£ ffl * HlWtilf tK 

* & ^ t£ if ) i^i^^ntt^fcft^^^^f ^*5^< N 

L , Afe ^ L T £fe @ ^ ^ ffc i~ 3 CD T* , fsi h fr<D m it £ £ <b ^ M 

CD y ^J|gK£/MI&#<D«j£ric#£ b , y*^»*^«siRa*tt-«t 

otrti^i^ts r <t ^ j: d /h as £Mi ^ £ ® * r ^ -r 

5:H5.t^5, r CD m & > ^fftfflf*r«ft:ai*-e«LiSJft*U 
TfirJW»#* s ^Tffii:iCcSo * fife ft? «: 1 0 01^1 lit 

^ ^ p tr > 2i i±5 tt & < , ^testf fb^t ^ m m m & m 

m ft & t ^ lb ^ v> ( Satoh et al., ASAIO Jounal, vol.3 8, 
M580-M584, 1992) „ * fc. rcD^^^^h-^^^^o — 

* & t' <Dmz mm l , * as ft « u -c » 6ii5i*iiSfex^ 

#J /t f£ ^ * n f > /h J& # CD , 2 0 il ffl 4 °C 

{ * > > h ^ * ^ p tr > # fi <D ti * « is e> n -r . ^ * ^ a tr 
^ cd in m h & < . ti 'b i& & <d mm & m <t l x & b -T . m& 
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ft m m <d # m t & & m m x *> 5 r 

(Wang et al., Polymer Adv. Technol., vol.4, 8-1 1, 1992) „ 

jfi v * * > =. f- is > * ts l it m w & ^ y is %■ >b m (o 

tt , Jto. 4" @ B# ffl £ 2£ S $ it T it A UfctrL*5»ISrliasia'»»- 

* a < 31 M -T Z> r. i: T* & 9 , R «5 * « * -fc * »■« Pi <t ft 
9 , ^ <D £ ^ tt 14 *5 & \z m <b tl X ^ 5 o * . s ^ * # n bf 

t LT, ^*^p K"y/J> m {$■ (Dmffi&tf}) * is sc. U 1/ X° 
m ffi -T 5 r. t \z. J: 9 , i4L^®)li^5fe^$tLSri: 56 3* £ *i 
t W 5 (Sakai et al., Bioconjugate Chemistry, vol.8, 23-30, 
1 997) o L^L, SS**ft»#J ©»#l?l-BB U'-C, r©#!J 

u ^ mm®; zmm-t % ~ <t « *n e> tt -c & a> o fc 0 
m w (d m & 

m ftjtM& M £ > n § f ^ v ^ n" i$ ^ $ ti § ^ ^ t it ■ a> 

a ft m ffc £ -a W i" S tK 14 # ifc *i£ ^ b ft 5 R * Nil £■] <z? # # 

m X h o T : 

BUlE7Ktt^«fc^^b^^^l^5feL7t, flfl IB ^ ^ * fc (4 

<z> » # # jfe k «fc o x m jbk $ n 5 „ 

* |§ 9? <D fc 0 — o O ffi <t tl li , T /U ^5 
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- <d m m & m * £ ft tz a mm * * m tt * # a & 4 1 -c 

5 o 

^iflrofe 5 - o fid ffi ^ J; ft tf , tK tfc K * # Wt £ ft it 

mw ft + M&it t s mmmft* m& # k ^ * n s ^ a * ^ « 
^ a k ^ # & ^ w -r s m m #i -c & ^ "c : 

ffiZftX^Z ^ h b ; 

Suffi^-^^ f; li A i>« i I ^ ^ 7 ^ v' 1 1* fc S r £ 

OTIEBfe*lftaE»li s . * fS # * 3£ L fc ift Sf ^ i§ 

£ n £ K * $m ^Sft^ ti5 0 

*«W©S'J©fl!iaff^J:ttti, tK t£ & « # tic £ n Jig ft 
^^I^ffi, Jig K 57 s - * ft & * H a - A * tt ^ J* 

X h o X : 

H ffi is V * * > ^ ^ i" ^ "C- fifc $ tt x E. o mi 12 A 

* fc ^ - a m m ft & $ a, tz m is jig w & m & ft * tt # » « 



ffi IB ^ ^ * tz it ^ A ^ m £ 7* > S b fc. tK 14 # 
»ttSrtt*^2liflttO*»^iOl«i-* 4: n ^ SS 

* 58 93 <^ 55 55'J <E> -mil ffi K «fc fif N J/l'/^-^^ £ ^5 W 
£ ; 

. f£ zk if£ 7> b I£ If £ l& * -T 5 : <!: ^ <£ 9 . mi IS — A * 

Bu IE — A $ fi ^ A & 2$ flc £ 7 s * ^ -> M K b tK ^ WL 
ti6*^aiatto*»t-«lX*i"5 t itt, 2g » K ?F i£ 

m i f± N ^ y a- ~> ^ u > & .m? * ^ *> m ^ * ? a tf > 

* m m k *5 v x- 31 ffl $ n s a * ^ ^ n , r. : r t? <£> 51 
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£ % (c is v z =f- m <d +a a f£ m ( «e tK tt *@ a ^ ffl s 

#j *s 2 ^ m . 7km&&te t*) x y ffij&z tifrmmm&&n 

2o ftiwi: ii'Mia^ cy #y-A) fcit;^^* ( * 

p * 7 w 7 ) i^if j£ li ^ ik Jlf 3? o fflJfe Jill 

^JtiS, 5E N — ^ o fcf > /Jn ffc , y t° K ^ A /MS & . 

U t'K^A- FD^yty K /h 3* # S , ii^^i^ff 

^'jgwtfev^t, r ^ a * fc « <d m m j t ; ^ a tz 

**wt*5»t5 r tk ik « j k « . * *s «t ± x <d m ^ 
«j^WF^pmB^^T©7K*tt, $i x. v m m k tk m m . a « 

, ? > ? M fcf&'ffc . ^ f x -7 ^ ^ 3 y tK ^ t ^ ifa. !ft > ifn. 
& ig fl: $1 ( 7 s * t Ko*->if ^^^^-f , 7 

# ^ PJ? K *5 5 ^ t£ # * t fl, ft ^ #J ?F t£ # * & 
E * L , ffl x. — y * ^ . 7 v . * a* ^ * <Z> # ^ 

1 1 ^ # * *i s o saFftftata a* e> 

g!E $6 lc tJg.o T 1 I L t ^ ^ ^" d tf > /hSc #(Sakai et al., 
Biotechnology Progres, vol. 12, 1 19-125, 1996). V t° A 
'J N /IS ffc ( E . Hasegawa et al., Biochem. Biophys. Res. Commun., 
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vol. 1 05, 14 16-14 19, 1 98 2). V t ? K^A-M V V ± V K 'MIS 
f$(E. tsuchida et al., Biochimica Biophysica Acta, vol. 1108(2), 
253-256,1 992). & J: T>* T ~? > A ( E . Tsu chida et al . , 
Bioconjugate Chemistry, vol. 8, 534-538, 1997) <D £ M & tK ^ 

r <D 55- ft * Sr m £ O fi£ # ft ft (^Jifi^^^D t'yi 
10g/dL, A ft ft- 6.2mM) ffl ft L % # ft % jft» b - IK M & %k * 
■T 5 o li^feHtli, IK «r *a * * « * fi ^ <D m 
<D ?F *£■ t£ # ' * ( T ^ , ^ y ? ^ if ) !H L T x fl¥ L 

s 0 r. co fc 4?) k » , _l ib k * mi m n * «H *£ <c <z> tt Sf £ .35 
ii L^v^^ittto^ss^a-A^. ^ « -e r <o % <o fs. m * 

mftmmmmte , ? ? — * izm m mm & & n m m v x m 
mftf£&*~?--tz>%&> m m ft <d urn & m & l t m ^ 

# * ^ p h ^ 7 7 4 — \Z. X m £ -t 5 > * 7c fi m §ff <o 
^ * ^ a fcf > £3 «fc t>* ^ A (D m » £> 5 L < fit i£ ^ ^ * ^ 

* v^.ss o # ^ §s? m mm f± , li^ii Ltfiift^ ^ <t i£ <t 

0 , ify*5it;^A©8ft, * fc. m §C ft <!: -t <£> ft!2. co 

|^ i i" -5 r <t 5 tfJ i: L T , /MS ^ , ^ V Mi ^ flJ ¥ ii 
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4 <D it — M 7 1 -< * 7tf A'i'^f >f ^ 

/u if ) , i^f tyi^i:'© J: 

± IE CO «fc 5 ^ L T m h fl it 7 s * * is m <D & K & Ml fS ffl 14 , 
KJItiiLtftfftifcftK, x. f£ fffi 15 fc: iff i£ it A L- 
7t <9 % 7^;^!)A/^!i if l/yl4^^'7^ (aluminized 
polyethylene bag)^ 3 . ^ !J 1ft t'^ U f ^ ^ U ^ - tf 

- jv t =» — ^ * fi ^ # ^ ft t\ m m m m t£ & m & x ts ** 

«36»fefig5*«»-A*tT&Abfcl9, £ f± 7" 9 * ^ s/'-* «4 

-2o°c ~ 6o°c <d m x *r m x &> z> & , # * u < 

4 ~25°C (D ^ Bt^ff*^ Sr-T 5 c yiOftf^lU 5, ^^-^n 

t-yfci^^AwiiL * ig « if -t © to-© j* # © ifc as ifc 
± ie <o m m m * \n x. t , ^ * ^ o tr > /h as # , y t° k ^ 

a /MS flc % *s <fc rj V t° K ^ J* - b V if V -fe y K/h^«;©i^ 
> «fc-?-*ffifc«GF3cJ£ftlR]±<0fc«>fc#y **->xf l/V 
£^^£p-a£-£:-i5<£>/$ § £?^ LV A 0 r. O & \z tt JpJ-^V 
1 %MJ/.J& .■fc&LU.ti W3 ft (*!J t^r-yxf ^yif ) <D # ffc 
ft £ 4 ~ 60°C T* 8s AD -T -5 . *J!g®<^^7Ktt§P^«^^*®^ 
fls f fll ^ 1- If A § > ft 7K tt <D *° y ^ * *S 31 ^ 1/ > g( # 7K *@ 
l£ # t>* S X HI ^ $ tl> 5 (Sakai et al., Bioconjugate 
Chemistry, vol. 8, 23-30, 1 997) . W ft ffi. ^ ^ iS V ^ fi if ^ A it 
ft#i£^id^ # iP L T ft o T a 1^. S^/Mfi^OHSIfifc^i: 
L T = U * 7- p - * # < # * s 5t * t@ $S # ft 14 ^ 
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tf? y t^r^xf i/y HBLBL.<9 * V * * i/ ^ 7JzJ?JHl£. ^ ft f± . 
l,O0O~2O,OO0T*a<, mX&l*. %JtM- & miZ - ®~L-^J^ 
i ff ^_AJ£ jSt UX, 0.01~3mol%, * L < fi 0.0 5 ~ 
0.3mol%#A-r So ^y^-^v'^^-WVJJIS^^TKttlfP^fi 
x^/-/U7$>SU yJill, n u ^ x a — N T df- ^ ^ 

^ ^ * 5 > m s r >v * jv m n & v & > & <t* # *> & . # y . 
u ? ^ , Kip'n , x-r/ug^/^'^fcSo y 

^l:i5tSf fb^Wiv * — * ^ n tf ^ /Jn J& flc <D 4§ ^ „ 
SB % SI £ Bfc-* t5: £ "C K * M & #J I 3 <^ ^ * ^ n tr ^ *j 

j: t>* ^ a ^ # k it n u -r 5. o - o ^ \t n u <o m «t 

5 % ^ # cp © ^. — y"? — # if KT^ty^i^ibTlciOII 

fi£ 8>J <0 % ft m # # Ir] ± i" -5 o 
Jib i t , ^^i^fttfc^^^^'p t-y/hte^, y t° K ^ 

a /j> us fls s *j «t t>* y t° k ^ a - h y ^ y -t v k /h & <d m ® 
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# # cfa (D m. =f <o m m t m & \t «t a ^ & ^ it . y u t* > 



j« 8 (i % -^i*ife^#£^jg£Sfcg-fr't^fc £ jjb ft -T 5 fig 
(DmittfpM t , ^Afcitf^ARIfltC^t y T T* *> 5 Jig If 



^ 0 tot, if^fiAfrii*o^^itaMffflS)f i 

iff g& B3 « tt V<» # , ti^^i tfcttlt^#t 5 w <t k 
i9^A©> h it £ B5 it L , # t£ £ ^ ^ t ' ft ± T* # 5 I- 
r li P "C 6 o 

# <b it.-5.tfi m m m <» m m m m m i*&wi%&ftfiifettez><D 



•/ 
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*r « k ft a o f * * > m t u tz & m m m m m & . Q%\tm-t 
& k m m m & m tf x # & w * «t u < 8% ^ -r 5 0 

^JSi^J 1 

M M #) # IS ^ -*s v> -c s t h ik ^ 76^ b M U T # iii M . 
( |7 M77!J-A^7Plfy| ?{£ (40g/dL) C\ t'U K^rt 

f£ 8s #P U fc o £ 7t s **'>^f^ 5raM i: 4 5 

HIJOL, 3E lM-Na 2 C0 3 ^ £ V pH £ 7.4 <t L 1t 0 
Remolino(Millipore |i)?r^V^T?Lg 0.22 a< m (D FM 5. ^ n Z7 

^^^-(S±7^^A)-e«iiL, tt jA ^ — ^ p bf >- ^ i£ 

^f?f; 0 & T* , ?g ^ flg W m ^ Presone PPG-I(* * 7 7 ^ ^ 
/U-n y y / ^ U 7 1 - n — ;V / -fc 7 7 ^ 7' y ^ & — JV (D 

4.5wt%i: 45 i 7 t'>lf oi* L, 
4tt^li^Lt, ^- a t* > |*| ^ # m m 'MS # & # c 
3i ^ ^ h ;u - 3 ^ J: 9 N rti?)^ISI$©tS^t>*fta 
%£&(Dfflm&ft tc„ * (ft ^ , FM^^xiy^^^ — ( ?L 
@.0.22^m) £ 2 [H] i& $ -tf: it „ ll.btlfc^^^D t"y/h 

J3S fcJgifc 4: -C*^ L , m it »fr # Ml (50,ooo g , 40 

min) ^^±^^^^e^D t" ^ & f& £ BS -51 l& * U , ^ * ^ n 
f ^ /h J& # 4- £. S A % 7K \Z. n ft » £ -fr 7C o 

N-(monomethoxypolyoxyethylene- 
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carbamyl)distearoylphosphatidyl-ethanolamine ]) $~ ^ is ^- 

f uyiw^^tii 5300) Sr. /hJS^^iiwil© 

0..3mol%# l^lStSit'iTUfco w £ 2 5 °C T* 2 B# 
8fc # Lfcgl, 4 °C -e K- # J* # L T . ^^^Dk-y/hSS^Wt 

Rii77^3}l^*^'D If > /h )fe # ifc fi£ ( 0 . 5 g/dL, 
200mL) £r Ail x :tlS:n-H-i^^^-^^«LT 
0g(56 rpm)£ ^ tz 0 r *L iZ. «fc o T ^ £ tt ^ B \Z . '> .p 
y ^ 7 >- ^(500W)^r ffl V N T I£ ^ il ^ T(lL/min)"C 3 ^FhI^I^ 

* R&Jtt L , ^ p tf ^ (HbCO)rf>> fc ^ * 
^ ^ ^ ^- p t * ^ (Hb0 2 )^ S£ & ^ 2£ & * *T o fc o & # «fc *K 
& j@ 31 St (50,000g, 60 min)b-T ^.^e 1? P f >- /Jn US # J© T- 
£ ft P$ £ , ^**B^aA*7K«r»*U*i«, # ifc 0£ <b: L T 

y y & is w £ a A * £ jq x. x n ft n. £ fc 0 * ^ o ^ ^ 

» £ & lOg/dL <b L . Dismic-2 5: 0.45 (i m 7 ^ - 

( ADVANTEC)-C at ifi L X , # U * is 7 ^ > i$ & ^ * ^ n 

k* y /Jn ft £ # fc o 

_h t 2 x t# /c y t^r '>if V ^itfii^* ^ p ^ > 'J N as # # 
mm 30mL lOOmL ^ » <£> T tV Jffi A tb X & & L . 

* s: & ic * # , ;h m ft ft &m * x s< ?* v > ? it x , mm 

(@f I? #J±$'J^ IS «, =Po 2 - 100, Inter Medical) «fc o T 

* - * - L tz t Z. 5 , »*»BEiS i TorriTffiTUfc. - 

w £ t) s aj" * is ^ ■=* ^ p t* yjitt^r 'V^* ^ p f y 
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k m m z fi it t *u nf l fc 0 

r 9 Ltf f)ixt*«W©S3tftt«»ll-ov>t, .ft # K I* 
^fTofc c ft # & t b T n ft ft ft # ( 4 °c ) . ^ fi # 

( 2 3 °C ) % tS S. W ft # ( 4 0 °C ) £ IS £ b > -t tb n <£> K 
^l:o^t l ¥ '& % T* , T <D m m & ft o T ft # fiu ©-w-w i: 
It 15 b o 

® f£ ¥4 3 0 ^ LSr^S^ifeTK-C 1 00 fflP % $R L . ^ i§. K *5 
1 mm t/U^ffl^T 300— 900nm * t?^^oT^®«IX^^ 

* h /isMfe&ft otto « # *tf o « <t tk « b T . . ff ® KX 

(D w at as ^ j& <d w *s & g m m .t 9 si e b /t „ '* fc w 

30/zLSr^a^^TK-e 10 \Z b > ^ }C X 1mm ir 

A- £ ffl T 900 n m <D g£ 3fe S & $'J ^ b 7c „ £ 31 ^ ^ 7k <D 
900nm <D g£ }fc ^ £ y ~7 T U ^ ^ t LTfL§l#, ^I^O^S 
<t b 7C 0 

®I^^^J 0.2mL Sr 5 A/Sfc&»£.S£4£zK (PBS) "C 200 
^Ht^L^ (lOO.OOOg, 15min)£r ft o , ± & 

(D *u ^ 2 5 t I: ^ t > Sub-micron Particle 

Analyzr Model N4-SD (Coulter Corporate Communications) 

© Hemox-Analyzer(TCS Medical Prducts Co.)?rffl l/ N T^i 

& ^ » «t * » & an £ b, -t (Dtitmfr e> ^^m?p^(p 5 o)^ Bft 

3d il Sft^b $(OTE), Hill ffr Sr H ttl b 7c o 
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© m m. <d ft m & m -t z> tz. % m m m o.2mL £ m t& $t m 

iSittzfe. CHCI3 {'J; 9HgRS:ttW U; iflil^ L T ^ 
PD/jwUiW^^y — /W28%T > ^ ^ T =13/7 ft tfc ) & 

J; t/ N ^ p P*^A/7t h>7> ^ ; - /W@1^/7k = 10/4/2 

/2/i(^ Rtt)& m ^^x-nkytrnm^^-^ h y ? 7 ^ v * 

? IV -7° ^ - h ) & filj £ L o 

(D f£ ^ 0.2mL £ $C £ -fr & X , #J lmL <D CDCI3 

h /l/(JNM-LA500, 0 *m^-)Sr $J ^ U 0 £ ^ tK *@ K 
iSfitb^^y^-^^^^U^^Srl^^-rS^:*, PS &j 0.2 
tnL £• PBS T* m 200 ffiF ^ Jffir L x ^ it ft ffi. (100,000g, 
1 5min) igrtf otll^^Sri^* Lfc„ tfciftSrP BST???#*fc 
$ -fr fc ^ T* $i f£ m £ it , ft 1 m L <D CDCI3 l:± ►ll^^ 
£r ttt L . itiaS:Lfc^»c, 'H-NMR ^ ^< ^ N 

^ i t L t o ^° y i-^^xf uyff ©4^y v' ^ u > 

1 ^^^l^^S^ah^ot 0 — ^ ( B) , 6 :3.63ppm \Z N 

^ 7 7 ^ ^ = y =3 y 7 ^ f ;i/ 7 o h 7 © f - ^ (A) 

fi 5 :3.3 9ppm C ttJSt S . > -«r O 7 o h > ifc CO tfc ^ If tt 
B/A (~ # L^i LT, *K y t^v-if l^7iOiA$l±^S; 
f£ o T HE ttS L tz. o 
( tK f@ Bfc * ft co ft it B/A) -T- (ft & * l§ # it ) x 1 00 

m 1 k . {^#^cfcit5^^^o \f > * & # cd i# #j 
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63 0nm <D ff tz t° - * o ft ig. , Q ^ & «fc t>* Soret ff©»3t* 
(Dm it, *5 <t & S i" tL tt V> -f ffeS £ ft * o o * 

fcjgitttKfebiif , — & 7c SE If * o h^77^-Cfc^ 
TlioiW^lili^tL^^ot, ^ -f ft © K n *5 v> T 

t . « # 6 # ^ ^ t- «: , m m \z x 5 it as t± ft m £ ft -r * «c @ 

-*»»£'b*&irg£teLfcri>o7c„ * fc > 40*C • 6 * R '& <D # y 

{£ T l' ® S of: 0 P 50 CO *J> ffi ft fi > 40°C • 6 * -R & -C t> i* 
# BG <t tt & L T 5 .STorr <Z> '> i@ If "f , rCgfllOjjl^tf 
— * ^ n ^^/hJtete<Bfi&#iS*«te»:: ffl JS ** ^ ^ <^ Wf $ 
ft 7c o L 40°C • 1 ¥f T'll, fl§ IC <E> # M t , P50 ^ 

43Torr \Z. £ T' i# i~ 5 31 * 3* ft 91 * ft , ■« # t& ^ W Wi * 

Mb^li^f ^©^^l-fc^t ttTL, # l # £ -tr- 
ie n 1 % * m £ * § #i ft a s » * ft re o - ft « * * > ^ 

V (c J; t) ft -ft S ^ h ^ * ^ n fc* ^ ri* at 5c $ ft fc 7c #> t? £> 5 o 

UiUfc^^^o k*y/hJia^tt, 4 0tt(i6*^li, 2 3 °C 
-C l ¥ ffl tt $B S # ifc # £ 5 & -V Z n <!: *s U 7c » 
' H 0»J 2 

^BE * S^^ ^BE S'J M(Po 2 -100, Inter Medicals *± ) T* * = 

^ — L x 2Torr l: * TfiT t fc r t I t . r. <Z> 1* ^ 



ofc 0 t L T ^/K*£#(4°CK ^?S{£#(23°C), 

w 1*1 ^ # (4o°c > & is: ^ u , ^ti-enw^^i:ov^T6*ii 

* -C £A T tf> S'J J£ & fr v> % # jtti © l* ^ £ fcb Ifc L tf: 0 K ^ © tt 

3 £ 7K "C 1 0 (w % U > ^ £ id 33 V> T 1 mmt/l/^ffl^ 
X 900nm © SI 3l U fc. £ 3 ± M. zk CO 900nm (D K % 

m& V 7 T ^ ^ x b L X m L 31 # , L „ ^ 

^•^Ji'J^tix 25°C :fe5 V^ T . Sub-micron Particle Analyzer 
Model N4 SD (Coulter Corporate Communications)?: ffl V' 1 T Sfr 

#} m a ife «t t) a ^ u . 

£ ^ « fs tar — £ 4£ ^ b tz o latoJi^iroiMt , ^# i g 
j $S , ife g g pJ jg ft m m x fe.,o A...c I jx c ^ L X, g£ if l& * 

£ tf ft a » o fc m ^ k ; # i a pa « *4 * « « tB /j: 
vtwnzL&'Cikm&£.c &ib*b s mmffc&tf^* ? ° if > * jjs 

L ri> L , H m m 1 * t <D it ft K *5 V> T fit , tl©^ 

fH§#Cff ottl ^ m K *i * Lt^5, r ©ig m tt , 

^ ? u ^ 'hm -fc & v a- * ^ ^ is > x {g m 1~ z> 
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mm m 3 

mm m i t m m \z uii u tz # y ^- ^ > ^ ^ u > ^ 0 — 
* v p br ^ /Jn jjs w- & m m ( *° y t^->xf uyw^^tii 2 

0 0 0) ^^I^J 1 fES^^feiPiClULfCo ^(7?^^- 
^^*^II#ffl^TT'7/L'; ~ $ J* s< y (Aluminized 
polyethylene bag, - x /U t ^ X & m)(D *P & Ltl 

(40°C )^ftofc 0 ^ *i -e ft (O f* Pc \Z o T 1 ¥ f£ * T' H i£ #J 

1 i m m <d m & * n , i§j«©*sm&#fc. 

H M #J 4 

H M 1 <D m M & IE *E * ^ v- ^ 7" >f 1/ * ? ;v ? * is 

k & *. , * y t^->xf i/>ms©^!j ^ ^ u > 

i!^^ » £ 10,000 <b U , ^illL-C^y t^v'xfuyf 
Mi ^ * ^ p fcT /MIS fls # Hfc f (50mL)^ WKlfc, r ft £ R 
ffi S 7 7 * =» (2L){C A^, p — ^ y - x u - ^{^^*b 

T HI tis (60rpm) I t (I i DttS^^^o tT > 'h Jfe # 

#tfc8£0;f!*lRfc:£5*&iiS5( 1 OL/min) Us 6fe 3Sf £ Bfc * U fc 0 
Jfi^^^SH^^^- xz ^ (OM-200 I*)iaot, 

^ p \f > <D 98%JL^ ± ^ ar * v- ^ * f p f > T* th 5 - £ 
SrJSSBUyt-c wJl^^U^^ffl/^y ^ Cryocyte(Baxter)^ ^ 

§#^^^trofc 0 1% ft & ft t Itli, J£iiH£#(4 0 CK £ 
?U »#(23°C). @£ttf f*#(40°C)£ I£ £ U> ^tlZftKDU. 

n k o v> x l^ittitw i <t iwi m <r> m % * rt ^ % mm<D 
& & * m tc . 
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m mm 5 

]} fc° K — i> 'h J® # # «fc fl£ <7} Hi §^ tt, 5,10,15,20- 
tetrakis[a,a,a,a-o- {2\2'-dimethyl-20'(2"- 
trimethylammonioethyl)phosphonatoxyeicosanamido}- 
phenyljporphynato iron(II) ( U f K^A) /l- 
stearylimidazole/ dipalmitoyl phosphatidyl choline/ 
cholesterol/' polyoxyethylen-conjugated phospholipid (N- 
( mono m ethoxy p oly oxyethylenecarbamyl) dip ho sp hat idyl 
ethanolamine) £r , ^ ^ it, 1/3/40/20/2.5 "CfflV % fc 0 & V * *r 

i/^^u^m^W-i^ft + Ate 5000 t Lfco r ti kz. 4= m -k ±£ 
TklriiD IT, y t° K^A^^^ 5mM t Ufc^I^Ilt 

o r ti & m is m itei»i^ h /u — ^ a > & <t t> @ 

<£> my U % fT o fc f£ , T * 3^t'yl^ 6 mM^JD b T 5g M 

^citA tfc. iifij i <t iwi c ^ ^ -c m * m n. -r 6 r. <b k 

-£tzmmftl±te 3 Torr Ctt'fiTL, ^ %s f*l «5 ti: f * * 
i^m<D ]) fc° K ^ J* /J> W- t o 0 m?rt£i-T 3 <S 
#Lfc&©#*r-cttx H {ffi i* ^ a ^ if * fi f& & k K # a> o fc 0 

* tz . U =f- & it {£ # HU <75 105±21nmCWl/t, 'ft^ifl 107 
± 28nm T* tfo 9 , f& ¥ it & & b tl # ^ o fc e ?9 if <^ ± # »* 

# IC K a£) 6 tL j&» o. o 
H flU #J 6 

y e k ^ a - h y ^ y -t y k /h sfc # # tfc ifc <z> S3 $s ii . 

5,10, 15,20- tetrakis[a, a, a,a-o-{2\2 , -dimethyl-20 , (2 M - 
trimethylammonioethyl)phosphonatoxyeicosanamido}- 
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phenyl]porphynato iron(II) ( U tf K^A) / \- 
stearylimidazole ( ^ /H£ 1/2.5) {C , a ( S ]/ 
A] = 2~4M*H:) £ An L , 35 ' K 2 % ^ y -fe y > tK ^ jft & 

ad £ m , nmmm^T^is^TTkmTX'm^fcffiwirz ~ 

£ «fc 9 fir o „ CO^tfcf^^. ^i^^^t 2000 tf> jK V Jr 

* ^ ^ u > & & m st (n- 

( mo n om et h oxy poly oxy et hy lenecarbamyl)dipal mi toyl phosphatidyl 
ethanolamine)3r „ y fc° K ^ A tz ft L T 0. 02mol%^ An L T tf? 
V * dp ai ^ U .^^fjfr L „ #tfc?& 180mL £ 200mL O 5g 

»»J:/hia3P!l©7^3/n^>Ki*(:^AL, H M M l IB «fe 

^ m t m m \z Lxmm^zf a atsi^ii^ 2Torr \z £ -e 

. {& T $ -ttr N 7 s ' ^ <d y e° K ^ a - h y ^ y -t y K /h s£ # 

£ # fc o :iiS:ifil:t4*fl|iifii#Lt|©^jfftli t ft 

Hffi<^^AOii^{i^i6btL-r, £ i& ^ *1 {£ # HU <£> 85 
± 25nm *t L T % {R # '\k 8 6 ± 2 8 nm t* t> % 96 ¥ & It & tb 
fl & 7b> o fc o 

7^^ ; y--^ A ©iitt, (2-[8-{N-(2- 
methylimydazolyl)} octanoyloxymethyl]-5, 10, 15,20- 
tetrakis(a,a,a,a-o-pivalamido)phenylporphynato iron(II)) <t t 

Tsuchida et al., Bioconjugate Chemistry, vol. 8, 534-538, 

1 997 : r <D X Mi it , - wT*0§l^{^«tt)*WjHDSO — SFPSr/j; 

Lt^5 r. t & 5ft IE L tz '& % T y * > A ^ ?j£ £ fig 
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& u: m a l ; h ]&£ #j i ^ is «j ^ # -? ^ n £• s ^ -r s r ii: 

J: <9 ®f m ^ /± 3 Torr 1:1 t'iT^ ft, 7 s ' * is %L <D T A- 
7^ >^J*&mtz c r *L £ 20°C tT5*fl|IIiSl#Lfc«©' 

fi m tb h ti ti* o tz 0 

it mm i 

nmm 1 t w\ m . k Ltwuifc*!) ^- > ^ ^ u > m m ^ . 

-e- ^ d t- > /j> ^ # # «fc « tf> m m ft S± £ , IIWfIMTl:i3 
^ T , ±% t m C 149Torr t b tz „ *l £ '"W T /HfS fZUSS £t 
®? H l& £ & ?t ? w £ & < % Hsr is ^ -=e y d >- <£> £ ^ T« 
tl tf 1*1 {£ # (40°C ) & ?T o 0 # 1,4,24 B| f?3 'ik ^ h <b ^ 
5: ^ fl> m ® U * ? h b m 7z L tz o ^ # ^ # o T ^ h 

it m it ± # L % # Stf <D 2.7%i»bftff 1 ^Mttlltt 5 % I- ^ 
f£ # 4 Pfl iCIil 2%il, ft#2 4 B# TbI tft Cli3 6 % if 
^ L, fc o 

J\& ft Wl W ~C ifc * & Bfc S L ^ » U: fi > h — ^ □ tf 
I'Ol^isiK > # ^ W £ ^ tf> f£ # £ ^ 14 # h in ft v> 
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IS 2fc <n |5 H 

1. *\±mm * k & m $ n /c ii^^i^i^ <b v &&&& 

2. i*« l l:fEi(7)^?ST*&oT, M I:: , ®? H £ l& 5£ £ 
3 . tS*« l CIEftO^ffi-rfcot, J5 % m 15 J3t fC 9i * 

# % ^ ^ ^ p f v /J> fl£ fls: > P f K^A/hJSft, *5 «t t>* y t° K 

^ a - h ]) ? v -tr y k /h ^ e> & % m h m *r $ n s m m 

5 . is * if i k ga m <d jj m -e o x % hu ie k © * ii % 
^ett^^i^^^^ifttCifofTfens r t & t-f 

£'J © f* # # T* & o T : 

fiu B2 tK ^ fl£ t5> b g£ m % l& * L % Mt£^J*-£tzl$^2»m 
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7 . f jf jft JS 6 \z f£ ft. <£> # jfe T o X % Bfif IS H Kl Bfc * fi % 

m W\ mm <d & : m 0 

8 . I* 3^ rf 6 15 ft O jfe *> o T , S ^ , Se * £ fa 5fe £ 

9 . *.&mn+-izftwc£iriitm9t & # # . t , iii ^ 

% 3'J "C £> o T : 

HifB5fllK^^*-^fls:*ffi^7ify Or */ =n ^ ^yt'ftt 

Sir 12 ^ ^ * fi ^ ^ ^ ^ # as ^ ^ > -e *> 5 w 

4: ; 

, m ib m m m m m ^mi±^f^^%m\^±mm^mm 

10. »#^9K:ia*i©»*tftifcai-c*>o-c % j€ t , ± m 

¥ m \z w m- ^ m & m jt m * & m -r z> r t & m m t -r 5 & * <® 
as jw o 

1 1. 7^^ 5 y-^A^^f f5 7K^^^f)*5il*(l 

: W IE ^ a * — a «| # # & r' * * > m x *> 5 r t 

t ; 

&& ie m m m m m a* ; ^Ff&tt^^sr^«E l fc m m ^ s @ 
i 2 . at * « i i id ie «c <d m m m m m x&> o x , je ^ . £ 
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m m m o 

.13. *&mn*>iz&wtzinttiBaitft*mmi*k . mmm 

*Bff*5#JJ^-#'>3i^u>-c«F«i$ix N E. o fifr IS — A 

Hi % $j <7) K it # & „ 

1 4. §ft« 1 3 CfEiO^Stfcot, jtu f fi ^ * <D l& * 

1 5. T :/ ^ > - ^ A £ ^ i~ 5 * ^ fi£ ^ 5 g£ * 

& »J <z> m m m -c *> o r : 

£ ; 
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l 6. If * ig l 5l:SEi©*Sffcct, ftuSE^^ol^* 




zk tSfe m f€ * # ft $ Jx fC # A # & £ > K Jig # M 

mfrt>tez>mmmmm<Di%&jj & -c* "*> o-r : it k tk t£ # ft as 
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